Myosin heavy chain isoform profiles remain altered at 7 months if the lacerated medial gastrocnemius is poorly reinnervated: a study in rabbits.
Lacerated skeletal muscles often do not recover full function after repair. Denervated muscles with altered myosin heavy chain isoform (MHC) profiles are known to result in functional impairment. We studied the functional recovery of lacerated muscles, assessing MHC profile changes in association to the involvement of the intramuscular nerve (IM). We tested three lacerated models using the rabbit's medial gastrocnemius where the IM was either cut (NNR), repaired (NR), or preserved intact (NP). Muscles were assessed 7 months after repair for muscle atrophy, isometric contraction (by electrical stimulation), and fibrosis formation at the lesion site. Changes in myofibrillar actomyosin adenosine triphosphatase activity, MHC profile, regenerating myofibers and reinnervation were assessed by Western blot, histology, or immunohistology. Lacerated muscles with a repaired (NR) or an intact (NP) IM showed good recovery, with no significant changes in the MHC profile. Muscles where the IM was not repaired (NNR) resulted in significant scar area at the lesion site (p < 0.05), muscle atrophy (67%, p < 0.05) and loss in contractile properties (63% of the uninjured side, p < 0.05). At 7 months, all muscles were reinnervated. However, the NNR had an inappropriate (polyneural) and poorly distributed reinnervation, the presence of regenerating myofibers, and demonstrated a fast-to-slow MHC transition (71%:29% to 44%:56%, ANOVA, p = 0.018). This was associated to the cut IM when the NNR muscle was lacerated. Poor reinnervation in lacerated skeletal muscles alters the myosin heavy chain profile permanently. This study provides a rationale to also consider biological solutions to improve nerve regeneration and reinnervation in the surgical repair of lacerated muscles.